Part of
pessimism can be attributed to the problems inherent in comnmunity studies. When the unit of analysis is the community, the governmental, political, economic, recreational, and other units which make up the community do not necessarily interact and may even be oriented outside the supposed boundaries of the community. However, the subunits of a work organization are mutually related in the interdependent activities of a single identifiable social system. The perspective of the present paper is due in particular to the encouraging studies of subunits by Lawrence and Lorsch (1967a, 1967b) , and begins with their (1967a: 3) definition of an organization as "a system of interrelated behaviors of people who are performing a task that has been differentiated into several distinct subsystems."
Previous studies of power in work organizations have tended to focus on the individual and to neglect subunit or departmental power. This neglect led Perrow (1970: 84) to state: "Part of the problem, I suspect, stems from the persistent attempt to define power in terms of individuals and as a social-psychological phenomenon. . .. Even sociological studies tend to measure 217 power by asking about an individual.... I am not at all clear about the matter, but I think the term takes on different meanings when the unit, or power-holder, is a formal group in an open system with multiple goals, and the system is assumed to reflect a political-domination model of organization, rather than only a cooperative model. ... The fact that after a cursory search I can find only a single study that asks survey questions regarding the power of functional groups strikes me as odd. Have we conceptualized power in such a way as to exclude this well-known phenomenon?"
The concept of power used here follows Emerson (1962) and takes power as a property of the social relationship, not of the actor. Since the context of the relationship is a formal organization, this approach moves away from an overpersonalized conceptualization and operationalization of power toward structural sources. Such an approach has been taken only briefly by Dubin (1963) in his discussion of power, and incidentally by Lawrence and Lorsch (1967b) when reporting power data. Most research has focused on the vertical superior-subordinate relationship, as in a multitude of leadership studies. This approach is exemplified by the extensive work of Tannenbaum (1968) and his colleagues, in which the distribution of perceived power was displayed on control graphs. The focus was on the vertical differentiation of perceived power, that is the exercise of power by managers who by changing their behavior could vary the distribution and the total amount of perceived power.
By contrast, when organizations are conceived as interdepartmental systems, the division of labor becomes the ultimate source of intraorganizational power, and power is explained by variables that are elements of each subunit's task, its functioning, and its links with the activities of other subunits. Insofar as this approach differs from previous studies by treating power as the dependent variable, by taking subunits of work organizations as the subjects of analysis, and by attempting a multivariate explanation, it may avoid some of the previous pitfalls. Thompson (1967: 13) took from Cyert and March (1963) a viewpoint which he hailed as a newer tradition: "A newer tradition enables us to conceive of the organization as an open system, indeterminate and faced with uncertainty, but subject to criteria of rationality and hence needing certainty . . . we suggest that organizations cope with uncertainty by creating certain parts specifically to deal with it, specializing other parts in operating under conditions of certainty, or near certainty.
ELEMENTS OF A THEORY
Thus organizations are conceived of as interdepartmental systems in which a major task element is coping with uncertainty. The task is divided and allotted to the subsystems, the division of labor creating an interdependency among them. Imbalance of this reciprocal interdependence (Thompson, 1967) among the parts gives rise to power relations. The essence of an organization is limitation of the autonomy of all its members or parts, since all are subject to power from the others; for subunits, unlike individuals, are not free to make a decision to participate, as March and Simon (1938) put it, nor to decide whether or not to come together in political relationships. They must. They exist to do so. Crozier (1964: 47) stressed in his discussion of power "the necessity for the members of the different groups to live together; the fact that each group's privileges depend to quite a large extent on the existence of other group's privileges." The groups use differential power to function within the system rather than to destroy it.
If dependency in a social relation is the reverse of power (Emerson, 1962) , then the crucial unanswered question in organizations is: what factors function to vary dependencyr, and so to vary power? Emerson (1962: 32) proposed that "the dependence of actor A upon actor B is (1) directly proportional to A's motivational investment in goals mediated by B, and (2) inversely proportional to the availability of those goals to A outside of the A-B relation." In organizations, subunit B will have more power than other subunits to the extent that (1) B has the capacity to fulfill the requirements of the other subunits and (2) B monopolizes 218 ADMINISTRATIVE SCIENCE QUARTERLY this ability. If a central problem facing modern organizations is uncertainty, then B's power in the organization will be partially determined by the extent to which B copes with uncertainties for other subunits, and by the extent to which B's coping activities are available elsewhere.
Thus, intraorganizational dependency can be associated with two contributing variables: (1) the degree to which a subunit copes with uncertainty for other subunits, and (2) the extent to which a subunit's coping activities are substitutable. But if coping with uncertainty, and substitutability, are to be in some way related to power, there is a necessary assumption of some degree of task interconnection among subunits. By definition, organization requires a minimum link. Therefore, a third variable, centrality, refers to the varying degree above such a minimum with which the activities of a subunit are linked with those of other subunits.
Before these three variables can be combined in a theory of power, it is necessary to examine their definition and possible operationalization, and to define power in this context. Power as coercive force was a comparatively early conceptualization among sociologists (Weber, 1947; Bierstedt, 1950 If power is the determination of A's behavior by B, irrespective of whether one, any, or all the types of bases are involved, then authority will here be regarded as that part of power which is legitimate or normatively expected by some selection of role definers. Authority may be either more or less than power. For subunits it might be represented by the formally specified range of activities they are officially required to undertake and, therefore, to decide upon.
Power
Discrepancies between authority and power may reflect time lag. Perrow (1970) explored the discrepancy between respondent's perceptions of power and of what power should be. Perhaps views on a preferred power distribution precede changes in the exercise of power, which in turn precede changes in expectations of power, that is in its legitimate authority content. Perhaps today's authority hierarchy is partly a fossilized impression of yesterday's power ranking. However this may be, it is certainly desirable to include in any research not only data on perceived power and on preferred power, but also on positional power, or authority, and on participation, or exercised power (Clark [ed.], 1968).
Kaplan (1964) succinctly described three dimensions of power. The weight of power is defined in terms of the degree to which B affects the probability of A behaving in a certain way, that is, determination of behavior in the sense adopted here. The other dimensions are domain and scope. Domain is the number of A's, persons or collectivities, whose behavior is determined; scope is the range of behaviors of each A that are determined. For subunit power within an organization, domain might be the number of other subunits affected by the issues, scope the range of decision issues affected, and weight the degree to which a given subunit affects the decision process on the issues. In published research such distinctions are rarely made. Power consists of the sweeping undifferentiated perceptions of respondents when asked to rank individuals or classes of persons, such as supervisors, on influence. Yet at the same time the complexity of power in organizations is recognized. If it is taken for granted that, say, marketing has most to do with sales matters, that accounting has most to do with finance matters, supervisors with supervisory matters, and so on, then the validity of forcing respondents to generalize single opinions across an unstated range of possibilities is questionable.
To avoid these generalized opinions, data collected over a range of decision topics or issues are desirable. Such issues should in principle include all recognized problem areas in the organization, in each of which more than one subunit is involved. Examples might be marketing strategies, obtaining equipment, personnel training, and capital budgeting.
Some suggested subvariables and indicators of power and of the independent variables are summarized in Table 1 . These are It is now possible to examine coping with uncertainty, substitutability and centrality.
Uncertainty and Coping with Uncertainty
Uncertainty may be defined as a lack of information about future events, so that alternatives and their outcomes are unpredictable. Organizations deal with environmentally derived uncertainties in the sources and composition of inputs, with uncertainties in the processing of throughputs, and again with environmental uncertainties in the disposal of outputs. They must have means to deal with these uncertainties for adequate task performance. Such ability is here called coping.
In his study of the French tobacco manufacturing industry, Crozier (1964: 164) suggested that power is related to "the kind of uncertainty upon which depends the life of the organization." March and Simon (1958) had earlier made the same point, and Perrow (1961) had discussed the shifting domination of different groups in organizations following the shifting uncertainties of resources and the routinization of skills. From studies of industrial firms, Perrow (1970) tentatively thought that power might be due to uncertainty absorption, as March and Simon (1958) call it. Lawrence and Lorsch (1967b) found that marketing had more influence than production in both container-manufacturing and food-processing firms, apparently because of its involvement in (uncertain) innovation and with customers.
Crozier (1964) proposed a strategic model of organizations as systems in which groups strive for power, but his discussion did not clarify how uncertainty could relate positively to power. Uncertainty itself does not give power: coping gives power. If organizations allocate to their various subunits task areas that vary in uncertainty, then those subunits that cope most effectively with the most uncertainty should have most power within the organization, 220 ADMINISTRATIVE SCIENCE QUARTERLY since coping by a subunit reduces the impact of uncertainty on other activities in the organization, a shock absorber function. Coping may be by prevention, for example, a subunit prevents sales fluctuations by securing firm orders; or by information, for example, a subunit forecasts sales fluctuations; or by absorption, for example, a drop in sales is swiftly countered by novel selling methods (Table 1) . By coping, the subunit provides pseudo certainty for the other subunits by controlling what are otherwise contingencies for other activities. This coping confers power through the dependencies created.
Thus organizations do not necessarily aim to avoid uncertainty nor to reduce its absolute level, as Cyert and March (1963) appear to have assumed, but to cope with it. If a subunit can cope, the level of uncertainty encountered can be increased by moving into fresh sectors of the environment, attempting fresh outputs, or utilizing fresh technologies.
Operationally, raw uncertainty and coping will be difficult to disentangle, though theoretically the distinctions are clear. For all units, uncertainty is in the raw situation which would exist without the activities of the other relevant subunits, for example, the uncertainty that would face production units if the sales subunit were not there to forecast and/or to obtain a smooth flow of orders. Uncertainty might be indicated by the variability of those inputs to the organization which are taken by the subunit. For instance, a production subunit may face variability in raw materials and engineering may face variability in equipment performance. Lawrence and Lorsch (1967a) attempted categorizations of this kind. In addition, they (1967a: 14) gave a lead with "the time span of definitive feedback from the environment." This time span might be treated as a secondary indicator of uncertainty, making the assumption that the less the feedback to a subunit on the results of what it is doing, and the less specific the feedback, the more likely the subunit is to be working in a vague, unknown, unpredictable task area. Both speed and specificity of feedback are suggested variables in Table 1 . Furthermore, the copious literature on bureaucratic or mechanistic structures versus more organic and less defined structures could be taken to imply that routinized or highly structured subunits, for example, as conceptualized and measured by Pugh et al. (1968) , will have stable homogeneous activities and be less likely to face uncertainty. This assumption would require empirical testing before structuring of activities could be used as an indicator of uncertainty, but it is tentatively included in Table 1 .
In principle, coping with uncertainty might be directly measured by the difference between the uncertainty of those inputs taken by a subunit and the certainty with which it performs its activities nonetheless. This would indicate the degree of shock absorption.
The relation of coping with uncertainty to power can be expressed by the following hypothesis: Hypothesis 1. The more a subunit copes with uncertainty, the greater its power within the organization. The hypothesis is in a form which ignores any effects of centrality and substitutability. The concept being used is represented here by the term substitutability, which can, for subunits, be defined as the ability of the organization to obtain alternative performance for the activities of a subunit, and can be stated as a hypothesis for predicting the power of a subunit as follows:
Substitutability
Hypothesis 2. The lower the substitutability of the activities of a subunit, the greater its power within the organization. Thus a purchasing department would have its power reduced if all of its activities could be done by hired materials agents, as would a personnel department if it were partially substituted by selection consultants or by line managers finding their staff themselves. Similarly, a department may hold on to power by retaining information the release of which would enable others to do what it does.
The obvious problem in operationalization is establishing that alternative means of performing activities exist, and if they do, whether they could feasibly be used. Even if agents or consultants exist locally, or if corporation headquarters could provide services, would it really be practicable for the organization to dispense with its own subunit? Much easier to obtain are data on replaceability of subunit personnel such as length of training required for new recruits and ease of hiring, which can be regarded as secondary indicators of the substitutability of a subunit, as indicated in Table 1 .
Centrality
Given a view of organizations as systems of interdependent roles and activities, then the centrality of a subunit is the degree to which its activities are interlinked into the system. By definition, no subunit of an organization can score zero centrality. Without a minimum of centrality, coping with uncertainty and substitutability cannot affect power; above the minimum, additional increments of centrality further differentiate subunit power. It is the degree to which the subunit is an interdependent component, as Thompson (1967: 54) put it, distinguishing between pooled, sequential, and reciprocal interdependence patterns. Blau and Scott (1962) made an analogous distinction between parallel and interdependent specialization. Woodward (1965: 126) also introduced a concept of this kind into her discussion of the critical function in each of unit, large batch and mass, and process production: "there seemed to be one function that was central and critical in that it had the greatest effect on success and survival."
Within the overall concept of centrality, there are inconsistencies which indicate that more than one constitutive concept is being used. At the present stage of conceptualization their identification must be very tentative. First, there is the idea that the activities of a subunit are central if they are connected with many other activities in the organization. This workflow pervasiveness may be defined as the degree to which the workflows of a subunit connect with the workflows of other subunits. It describes the extent of task interactions between subunits, and for all subunits in an organization it would be operationalized as the flowchart of a complete systems analysis. For example, the integrative subsystems studied by Lawrence and Lorsch (1967a: 30), "whose members had the function of integrating the sales-research and the production-research subsystems" and which had structural and cultural characteristics intermediate between them, were presumably high on workflow pervasiveness because everything they did connected with the workflows of these several other subsystems. Research subsystems, however, may have been low on this variable if they fed work only to a single integrative, or production, subsystem.
Secondly, the activities of a subunit are central if they are essential in the sense that their cessation would quickly and substantially impede the primary workflow of the ADMINISTRATIVE SCIENCE QUARTERLY organization. This workflow immediacy is defined as the speed and severity with which the workflows of a subunit affect the final outputs of the organization. Zald (1962) and Clark (1956) used a similar idea when they explained differential power among institution staff and education faculty by the close relation of their activities to organization goals.
The pervasiveness and immediacy of the workflows of a subunit are not necessarily closely related, and may empirically show a low correlation. A finance department may well have pervasive connections with all other subunits through the budgeting system, but if its activities ceased it would be some time before the effects were felt in, say, the production output of a factory; a production department controlling a stage midway in the sequence of an automated process, however, could have high workflow immediacy though not high pervasiveness.
The two main centrality hypotheses can therefore be stated as follows: Hypothesis 3a. The higher the pervasiveness of the workflows of a subunit, the greater its power within the organization. Hypothesis 3b. The higher the immediacy of the workflows of a subunit, the greater its power within the organization.
CONTROL OF CONTINGENCIES
Hypotheses relating power to coping with uncertainty, substitutability, and the subvariables of centrality have been stated in a simple single-variable form. Yet it follows from the view of subunits as interdependent parts of organizational systems that the hypotheses in this form are misleading. While each hypothesis may be empirically upheld, it is also hypothesized that this cannot be so without some values of both the other main independent variables. For example, when a marketing department copes with a volatile market by forecasting and by switching sales staff around to ensure stable orders, it acquires power only because the forecast and the orders are linked to the workflow of production, which depends on them. But even then power would be limited by the availability of a successful local marketing agency which could be hired by the organization, and the fact that salesmen were low skilled and easily replaceable.
To explain this interrelationship, the concept of control of contingencies is introduced. It represents organizational interdependence; subunits control contingencies for one another's activities and draw power from the dependencies thereby created. As a hypothesis:
Hypothesis 4. The more contingencies are controlled by a subunit, the greater its power within the organization. A contingency is a requirement of the activities of one subunit which is affected by the activities of another subunit. What makes such a contingency strategic, in the sense that it is related to power, can be deduced from the preceding hypotheses. The independent variables are each necessary but not sufficient conditions for control of strategic contingencies, but together they determine the variation in interdependence between subunits. Thus contingencies controlled by a subunit as a consequence of its coping with uncertainty do not become strategic, that is, affect power, in the organization without some (unknown) values of substitutability and centrality. A strategic contingencies theory of power is therefore proposed and is illustrated by the diagram in Figure 1 .
In terms of exchange theory, as developed by Blau (1964) , subunits can be seen to be exchanging control of strategic contingencies one for the other under the normative regulation of an encompassing social system, and acquiring power in the system through the exchange. The research task is to elucidate what combinations of values of the independent variables summarized in hypotheses 1-3 allow hypothesis 4 to hold. Ultimately and ideally the aim would be to discover not merely the weightings of each in the total effect upon power, but how these variables should be operationally interrelated to obtain the best predictions. More of one and less of another may leave the resulting power unchanged. Suppose an engineering subunit has power because it quickly absorbs uncertainty by repairing breakdowns which interfere with the different workflows for each of several organization outputs. It is moderately central and non- Though three main factors are hypothesized, which must change if power is to change, it is not assumed that all subunits will act in accord with the theory to increase their power. This has to be demonstrated. There is the obvious possibility of a cumulative reaction in which a subunit's power is used to preserve or increase the uncertainty it can cope with, or its centrality, or to prevent substitution, thereby increasing its power, and so on. Nor is it argued that power or authority are intentionally allocated in terms of the theory, although the theory is open to such an inference.
Routinization
Most studies that refer to uncertainty contrast is with routinization, the prior prescription of recurrent task activities. Crozier (1964) held that the power of the maintenance personnel in the tobacco plants was due to all other tasks being routinized. A relative decline in the power of general medical personnel in hospitals during this century is thought to be due to the routinization of some tasks, which previously presented uncertainties which could be coped with only by a physician, and the transfer 224 ADMINISTRATIVE SCIENCE QUARTERLY of these tasks to relatively routinized subunits, such as inoculation programs, mass X-ray facilities, and so on (Perrow, 1965; Gordon and Becker, 1964) . Crozier (1964: 165) crystallized the presumed effects of routinization; "But the expert's success is constantly self-defeating. The rationalization process gives him power, but the end results of rationalization curtail his power. As soon as a field is well covered, as soon as the first intuitions and innovations can be translated into rules and programs, the expert's power disappears."
The strategic contingencies' theory as developed in Figure 1 clarifies this. It suggests that research has been hampered by a confusion of two kinds of routinization, both of which are negatively related to power but in different ways. Routinization may be (a) of coping by prevention, which prevents the occurrence of uncertainty; and (b) of coping by information or absorption which define how the uncertainty which does occur shall be coped with.
Preventive routinization reduces or removes the uncertainty itself, for example, planned maintenance, which maintenance in Crozier's (1964) tobacco factories would have resisted; inoculation or X-ray programs; and long-term supply contracts, so that the sales staff no longer have to contend with unstable demand. Such routinization removes the opportunity for power, and it is this which is self-defeating (Crozier, 1964: 165) if the expert takes his techniques to a point when they begin not only to cope but to routinely diminish the uncertainty coped with. Thus reducing the uncertainty is not the same as reducing the impact of uncertainty. According to the hypothesis, a sales department which transmits steady orders despite a volatile market has high power; a sales department which reduces the uncertainty itself by long-term tied contracts has low power.
Routinization of coping by information and absorption is embodied in job descriptions and task instructions prescribing how to obtain information and to respond to uncertainty. For maintenance personnel, it lays down how to repair the machine; for physicians, it lays down a standard procedure for examining patients and sequences of remedies for each diagnosis. How does this affect power, since it does not eliminate the uncertainty itself, as preventive routinization does? What it does is increase substitutability. The means of coping become more visible and possible substitutes more obvious, even if those substitutes are unskilled personnel from another subunit who can follow a standard procedure but could not have acquired the previously unexpressed skills.
There is probably some link between the two kinds of routinization. Once preventive routinization is accomplished, other coping routinization more easily follows, as indeed it follows any reduction of uncertainty.
STUDIES OF SUBUNIT POWER

Testing of Hypotheses on Earlier Work
The utility of the strategic contingencies theory should be tested on published work, but it is difficult to do this adequately, since most studies stress only one possibility. For example, Crozier (1964) and Thompson (1967) The difficulty is also due to the lack of data. For example, among several studies in which inferences about environmental uncertainty are drawn, only Lawrence and Lorsch (1967b) presented data. They combine executive's questionnaire responses on departmental clarity of job requirements, time span of definitive feedback on departmental success in performance, and uncertainty of cause and effect in the department's functional area.
Lawrence and Lorsch (1967b: 127) found that in two food-processing organizations, research was most influential, then marketing, excluding the field selling unit, and then production. However, influence, or perceived power as it is called here, was rated on the single issue of product innovation and not across a range of issues as suggested earlier in this paper; validity therefore rests on the assumption of equal potential involvement of each function in this one issue. Would research still be most influential if the issues included equipment purchase, or capital budgeting, or personnel training? Even so, on influence over product
